In the Standard Model(SM) the properties of neutrino are strictly defined: it is massless particle with zero electric charge and magnetic moment. Beyond the SM the nonzero mass of the neutrino is required for the Grand Unified Theories (for review see e.g. [1] ). In addition massive tau neutrino are natural candidates for the hot component of the dark matter of the Universe. Nonzero electromagnetic properties of the neutrino are also discussed in many extantions of the SM [1] . The massive neutrino could manifest themselves through neutrino oscillations, while electromagnetic properties of the neutrino may be observed through its electromagnetic interactions [1] .
At present the ν µ → ν τ neutrino oscillation is a subject of intensive search at the CERN SPS wide-band neutrino beam in CHORUS and NOMAD experiments [2, 3]. These searches are based on appearance of tau neutrinos in the beam of muon neutrinos, where its fraction is expected to be at the level of ∼ 10 −6 , and requires detection of the ν τ charged current interaction
There are several approaches for detection of the reaction (1) . The CHORUS collaboration adopted one based on direct way of observation τ decay topology. In the NOMAD experiment a search of an apparent non-conservation of transverse momentum due to undetected neutrinos in τ decays is used [4] .
It is generaly assumed that neutrino interactions induced by neutral current are not sensitive to the neutrino oscillations. In this note we show that if tau neutrino has nonzero magnetic moment which is larger than that of muon neutrino the ν µ → ν τ oscillation might be effectively searched for in the reactions of neutrino -electron scattering. Note that different models including new physics predict for the neutrino magnetic moment values as large as 10 −10 µ B , see e.g. ref. [5] .
The method proposed is the following. Let us assume that primary muon neutrino beam has a componenet of the tau neutrinos due to ν µ → ν τ oscillations. If magnetic moment of ν τ exists, it will contribute to a non-coherent part of the ν τ − e scattering cross section via reaction of changing the helicity of the tau neutrino (hence right-handed neutrino states should exist) [4] . This might result in observable deviations from purely ν µ − e electro-week reaction which is well predicted by the SM. Indeed, since the electromagnetic cross section is orders of magnitude larger than the weak cross section, already small fraction of tau neutrino with nonzero magnetic moment in the muon neutrino beam could lead to an observable effects in the ν µ − e scattering, while the magnetic moment of muon neutrino is small enough to contribute effectively to ν µ − e scattering. .
The neutrino-electron scattering process via magnetic moment has a cross section [4] :
where y = E e /E ν , µ B is the Bohr magneton and µ ν is the neutrino magnetic moment. The production rate of isolated electrons via ν τ − e scattering in the detector depends also on the probability to find the ν τ neutrino in the muon neutrino beam. In case of two-neutrino mixing, this probability depends on the parameters of ν µ − ν τ oscillations as :
where θ is the lepton flavour mixing angle, ∆m 2 is the difference of the masses in eV 2 , E is the neutrino energy in GeV, and L is the mean distance between the neutrino source and the detector in km. Now, if a beam dump experiment set a limit on a magnetic moment of the muon neutrino µ νµ < µ 0 , we may write the following relation:
Here, we assume that detection efficiencies for electrons produced in ν µ − e or ν τ −e scattering are the same. The best limit µ νµ < 7.4×10 −10 µ B (90% C.L.) was obtained at LAMPF, ref. [7] , and was confirmed by the CHARM II experiment at CERN at much higher energy, ref. [8] . Figure 1 : Upper limit at 90% C.L. on the probability of oscillations P (ν µ → ν τ ) versus magnetic moment of the ν τ neutrino. The curve corresponds to the upper limit on magnetic moment of muon neutrino µ νµ < 7.4 × 10 −10 µ B (90% C.L.) obtained in ref. [7] . For large ∆m 2 sin 2 2θ = 2P (ν µ → ν τ ).
The 90% C.L. exclusion region in the (P (ν µ → ν τ ), µ νµ /µ B ) plane for this limit is shown in figure 1. Using the present experimental limit on tau neutrino magnetic moment, µ ντ /µ B < 5.4 × 10 −7 , ref [9] , the following limits on oscillation probability P (ν µ → ν τ ) and sin 2 2θ for large ∆m 2 can be obtained
The limit (6) is much better than the best published limit sin 2 2θ < 4 × 10 −3 , ref. [10] . We can solve Eq. (3) for sin 2 2θ as a function of ∆m 2 in order to build ν µ → ν τ oscillation parameter ranges excluded by the experiments [7, 8] . However, detailed knowledge of the measurement conditions in these experiments is required.
Using the experimental limit from ref. [10] , the following upper bound on the magnetic moment of the tau neutrino can also be derived from Eq. (4):
µ ντ < 1.7 × 10 −8 (7) This limit is more than order of magnitude better than limit of ref. [9] . Note that to separate oscillation signal from magnetic moment scattering in ν µ −e reaction one can look at its energy dependence. For example, the probability of oscillations changes as a E −2 ν for small ∆m 2 , while the integral cross section for the magnetic moment scattering varies only logarithmically with E ν .
